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: rouleau, une inversion de 1 ' ondulation, dont le pas sera determine par le 
diamfetre des galets ou rouleau . Dans le cas de canelares tres p.-rticu- 
lieres, on pourra employer plusieurs trains de gr.lets au^ courc d'opora- 
tions succeBsives . 

d) fabrication en continu, & p;irtir d'une feuille ondulcc par 
I'un quelconque des moyens ci-dessus definis, au raoyen d'un /p-.let ou d'une 
forme ruelconque a pression et a oes intervalles d6teTniin«-s d'une ondula- 
tion ou d'une dcfonrKition de sens oppose a celui de I'ondulation initiale. 

- 20 / Fassrir:© en continu de la c-.nelure jiinsi obtenue danc un prenier 
confomateur de type -ppronrif- a la forme de celle-ci, oe confonnateur p«««t 
pouv".nt Sire a refroidisseaent, soit par liquide refrigerant, soit a 
coussin d'air a basse pression ; on obtiendra ainsi une pre-solidif icr-tion 
ccntrolcc pcir ur. dcroulrrjent a -nrande vitesse et refflcce ind-'pcndant de ' 
cha^e partie du conf onaateur, voir nSrae une solidification conplete par 
d-=roulement a petite vitesse . 

- 2" / Fabrication en un point convenablenent dispose, par I'ttn quoicon<me 
des aojens classiques ou autres de deux feuilles, soit independ-^ntec, olles 
pourront Stre alors dlffcrentes en nature ou en cpaiseeur, soit de agme 
nature 'et obtenues avec une f iliere doable a 'epaissenr variable . Cette 
unite de fabrication pent Stre suivant les ty^es de produits a obtenir 
remplacee par I'enploi de rouleaux de feuilles prechauffees on non . 

- 4» / Application en un point dcfini, simultaneoent ou en position otacce 
de fieua filns ou feuilles sur la canelure, le contact et I'adherenoe ct^t 
d^'temines pr.r les conditions suivantes : I'ame onduloe davra presenter 
une risidite relative tout en concervant une adHCrence de surf.-ce suffi- 
sante pour permettre d'appliquer intinement de chaque cot6 un film ou une 

■ feuille, par sinple contact . On pent cgaieiaent envisager I'opC-ration ' 
invsrec consistant t c-.ppliqaer cur chaque face d'une canelure complete- 
Kent refroidie soit simultancment, soit en deux operations un film ou 
une feuille sortant directement d'une filiere ou prechauffes de manifere 
a obtenir une ac^ii::renoe de surface . A noter que pour des structures: fie 
forces et diRencione tres- importantes il pent Stre bon de prcvoir cur 
chaque face de 1.-. canelure une oontre-dipouille a^cliorant mocaniouemcnt 
I'adhcrenoe des feuilles sur celles-ci . des types d'application nourront 
se faire directement per 1 ' intermediaire de rouleaux de contact, ou bien 
a I'entree d'un conf ormatcur de gabarit ; par ailleurs, nour obte^-ir une 
aeilleure tenue de 1/: oanelure.au momenf de 1 • application des films ou deo 
feuUles on peut adjoindre un systeine de tubulures venant injectcr, soU 
de I'air compri„,e, soit un gaz neutre, soit une mouese queloonoue a 
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Je dfi2.-.ndo un trcvot d' invention . en ce rnii concede- f.-T.ricriticn 
et I'exploitution ces ntructurec conn)le:-:er. oonportmt : 

1°/ ur.e c.n^ int«rienre de feme ondul-'e obtonue p^r p-^ssa^e en continu d'une 
feuille plane encore pl;.Etique cntre des fomcs lui in^Jrinr^t des ondula4 
tionc 7crpendicul.-:ire£: :.u teric du dc-roulo.-r.ent de Ic:. feuille, ces. foraes 
:v..uvo-x.1= Stre a clirsexents ou do tj^^e ^c-.lets ou rouleau.^ toumr.nt. les 
ondulctiono pouri-ont 8tre ..Iternoes p::r un mouvement do va et vient des 
fo«.ec a cli:^=e«ent o« pc^r' l.emploi de gr-Iet^ ou de rouleaux or«-sent;.„i. de. 
•arf. rences de rome cur leur circonf .--i-encc ; do plu., on .>ourra r.daoindre" 
a ce^ di^erses m-Hhodec dc. graets ou des dlEpositifs a session tend.-nt 

oporer cur 1.-. croxelure des ddf ormationo laterales opposcos k I'ondula- " 
tioil de celle— ci , 

2V m. fixation en continu d'une ou de deux f euilles de recouvrement de 
IT-me ondulc'e, armc enploi de produit oon,pl^n,entaire , Vadh'^rence ^'tant 
obtenue Wic^enent p...- l'H.A de 1. „..tiere en surface", soit de l-_;ne on. 
dul:e.-soit des feuilles de recouvrement, dtr.t qui ^e^et de rendre 
lea divers c-K'-aent. .olidcires pc.r simple e.pplio.tion ; des contre-ddpouil- 
lea pouvant eventuelle»cnt ttre prevues pour oMonir des oualitc. .ndcanioues 
supCricures . . ' ^ 

3V les prooedos de fabrion.tion on continu de teller ctructures, ..insi que 
ICS ncthodes et outiHa^s decoulant de ma technique . 
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COMPLEX STRUCTURES INCLUDING A WEB WITH SINGLE OR MULTIPLE 
CORRUGATIONS, OF EXPANDED OR NOT EXPANDED THERMOPLASTIC 

RESIN, AND ASSEMBLAGE VIA CONTACT OF DIFFERENT ELEMENTS. 
IMPROVEMENT MADE ON THE EXECUTION OF SAID STRUCTURES. 

10 

Up to now . light structures of plastic materials have been obtained 
, either in non traditional form, or by manufacturing procedures comprising a 
film incorporated on one face of the corrugated web, and repeated fixation by 
gluing of a second film on the second face thereof ; moreover , the forms of the 
15 structures obtained up to now , do not, particularly within the domain of pack- 
ing, permit the use of existing traditional manufacturing equipment. 

To the principal invention , the purpose of which is to provide 
structures with corrugated web of simple or multiple channel type, with assem- 
blage, either immediately or at the final operation, of two films, on both faces of 
20 the corrugated web, this obtained by simple contact, said structures may be 
intended for packing or for much more special use , the forms, dimensions , 
thickness of the different elements or the choice of base materials may be 
specific for the requested use, I wish to contribute with the following improve- 
ments : 

25 

-1 - Manufacturing of the corrugated or grooved web 

a) continues manufacturing of a simple or double sheet which 
penetrates , at the outlet of the drawing block with variable thickness, under a 

30 double fixed form, which forces said sheet to reproduce a groove of simple or 
double type in the unwinding direction of the sheet . 

b) continues manufacturing of a sheet according to the particulars 
defined above, wherein the double rigid form thereof presents a lateral alter- 

35 nating movement , during the unwinding of the sheet, and in a plane perpen- 
dicular to said sheet , said periodic movement intended to provoke a regular 
and alternating displacement of the waving of the grooves . 

c) continues manufacturing of a sheet which at the outlet of the 

40 drawing block will come into engagement with a set of rolls of appropriate form, 
and rotatably driven in the unwinding direction , said rolls either forming a multi- 
ple of rolls , or a type of roller ; it is thus possible to obtain waving grooves of 
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a constant directional form, or, imagining the use of a chain of rolls or rollers , 
one or several parts of the circumference thereof being concave, or the other or 
the others being in relief, grooves , the waving of which thus extend in a plane 
parallel in the unwinding direction of the sheet and with rotational movement of 
5 the roll or the rollers, an inversion of the undulation, the pitch of which being 
determined by the diameter of the rolls or of the roller. In case of very particular 
grooves . one could use several chains of rolls with successive operational 
courses. 

10 d) continuos rnanufacturing from a sheet , corrugated via any of 

the means mentioned above, using a roll or any form with pressure and at in- 
tervals determined by an undulation or by a deformation in the opposite direc- 
tion to that of the initial undulation. 

15 

-2 - Continuos passage of the grooves thus obtained in a first forming device 
of a type appropriate to the form thereof, said forming device may be subject 
to refrigeration , either by liquid refrigerant, or by a low pressure air cushion ; 
one will thus obtain a pre-solidification controlled by unrolling at high velocity 
20 and independent control of each part of the forming device, even a complete 
solidification via unrolling at low velocity. 

-3 - Manufacturing at a point suitably disposed, by means of any classic or 
other means , of two sheets, either independent, in which case they may be 
25 of different nature and thickness, or being of the same nature and obtained 
with a double sheet having variable thickness. This fabrication unit may, de- 
pending on the product types to be obtained, be replaced by using rollers with 
pre-heated or not pre-heated sheets. 

30 -4 - Application in a defined point, simultaneously or in position one above 
the other of two films or sheets on the corrugation , the contact and the adher- 
ence being determined by the following conditions : the corrugated web 
should present a relative rigidity , at the same time presen/ing a sufficient sur- 
face adherence in order to permit on each side intimate application of a film by 

35 simple contact. It is also possible to foresee the inverse operation, consisting 
in the application on each face of a completely chilled corrugation, either 
simultaneously or in two operations, of a film or sheet coming directly from a 
drawing block, or pre-heated for obtaining surface adherence. It may be 
noted that in case of structures having forms and dimensions of great impor- 

40 tance, it may be good to provide on each face of the grooved web an under- 
cut for mechanically improving the adherence of the films. Said types of appli- 
cation could be carried out by using contact rollers, or at the entrance of a 
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forming template ; besides , in order to obtain an improved state of the 
grooved web at the moment of application of the films or of two sheets , it is 
possible to add a system of tubes for injecting , either compressed air, or a 
neutral gas . or any foam having several components polymerising 

5 during the passage of the grooved web under the roller or in the forming device. 
It should be noted that in case of grooves with alternating waving, as defined in 
&1 (b,c,d), a great number of said grooves being completely closed, thus due 
to storing of air, of a gas or of a foam, this will provide a great improvement 
of the qualities of said structure ( mechanical properties, heat isolation proper- 

10 ties ) 

EXPLANATORY DRAWINGS 

Fig 1 - schematical view of an adjustable drawing block with corrugated form, 
15 1) drawing block plate, 2) roll for maintenance and drawing, 3) upper form, 4) 
lower form, 5) plastic sheet (film ) 

Fig 2 - detail of fixed form enabling the execution of a simple cornjgation, ( 
the air cushion system and refrigerating system not shown in the figure) 

20 

Fig 3 - diagram of a complete installation comprising a form with pre- 
controlled lateral movement. 6) upper form with lateral movement, 8) roller 
with film, 7) lower form with lateral movement, 9) refrigerated forming device 

25 Fig 4 - diagram showing the forming of simple corrugations by using a roll 10) 

Fig 5 - device having a multitude of rotating rolls, the corrugation being 
formed by alternating contact with said rolls. 

30 Fig 6 - rotating device with a single roll. 

Fig 7 - diagram of a complete installation with a multitude of rolls, for a corru- 
gation with alternating grooves 11) multiple rolls, 

35 Fig 8 - roll for alternating corrugation in the unwinding direction of the sheet. 

Fig 9 - diagram of a complete installation comprising : 12) set of double hold- 
ing jig, 13) injection of a product at the moment of application of sheets ( 
device for lateral displacement , not shown ) 

40 

Fig 10 - installation with : 14) pre-defined lateral forming, complete refrig- 
eration of the corrugation and application of adhering sheets 
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Fig 1 1 - diagram with roll for lateral deformation. 

Fig 12- pressure device for lateral deformation 

5 Fig 13, 14, 15, 16 - different types of corrugations obtained. 

The complementary industrial possibilities of the structures of plas- 
tic materials provided by the present improvements are important, since in ad- 
dition to the improvements of the structures provided by certain of said tech- 
10 niques, other marketing possibilities have become economically possible, for 
instance within the building industry, partition walls, within the storing busi- 
ness : pallets. 
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CLAIMS 



5 I request a patent of invention with respect to the fabrication and exploitation of 
complex structures, comprising : 

-1) an internal web having corrugated form obtained by continuously causing a 
still plane plastic sheet to pass between forming means impressing corruga- 

10 tions perpendicularly of the unwinding direction of the sheet, said forms may 
include sliding means or be of the type with revolving rolls or rollers, said 
corrugations may be alternating by a movement to and fro of the sliding forms 
or by using roils or rollers presenting differences in the form of the circumfer- 
ence thereof ; moreover , it would be possible to add to said different methods 

15 rolls or pressure devices tending to provide lateral deformations on the corru- 
gations, said lateral deformations being directed opposite to the undulation of 
said corrugations. 

-2) continuos fixation of one or two covering films (sheets ) of the corrugated 
20 web, without using any complementary product, the adherence being ob- 
tained exclusively by the condition of the surface material, either of the corru- 
gated web or of the covering films (sheets ) said condition permitting fixation of 
the different elements by simple application ; undercuts could possibly be 
used in order to obtain superior mechanical properties. 

25 

. -3) the continuos process for manufacturing said structures , as well as the 
methods and equipment derived from my technique. 



